Age-related changes in 24-hour rhythms of norepinephrine content and serotonin turnover in rat pineal gland: effect of melatonin treatment.
The 24-hour rhythms of pineal norepinephrine (NE) content and serotonin (5-HT) turnover [estimated from the ratio of 5-hydroxyindoleacetic acid (5-HIAA) to 5-HT] were studied in young (2 months) and aged (18-20 months) Wistar rats killed at 6 different time points throughout a 24-hour cycle. In the first study, significant changes dependent on the time of day were identified, with acrophases in the first half of the activity span for both parameters. Old rats showed significantly smaller mesor and amplitude of the 24-hour rhythm of pineal NE content. They also showed decreased amplitude of the pineal 5-HT turnover rhythm, in the absence of changes in mesor. In old rats, pineal 5-HT and 5-HIAA concentrations were 41-47% of those found in young rats. In a second study, young and old rats received daily intraperitoneal injections of melatonin (30 microg) or vehicle for 11 days at 19.00 h (i.e. 11 h after light on). Analyzed as a main factor in a factorial analysis of variance, both pineal NE content and 5-HT turnover decreased in old rats while pineal 5-HT turnover increased after melatonin treatment. Melatonin treatment augmented the amplitude of the 24-hour rhythm of pineal NE content by 120 and 52% in young and old rats, respectively. The amplitude of the 24-hour rhythm of pineal 5-HT turnover almost doubled after melatonin treatment in young rats and did not change in old rats. Melatonin injection did not modify the rhythm's acrophase. The results indicate that old rats had lower amplitude and lower mesor values of 24-hour variations in pineal NE content and 5-HT turnover. Melatonin treatment only partly restored pineal NE content and was devoid of activity on pineal 5-HT turnover and 5-HT and 5-HIAA concentration in old rats. Impairment of pineal melatonin synthesizing capacity and intrapineal responses to melatonin may underlie pineal aging in rats.